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Abstract: This paper presents the course of the pollen season of birch in Zielona Gora, Wroclaw, Opole, Sosnowiec, Piotrkow Trybunalski, 
Warsaw, Cracow and Lublin in 2017. Measurements were performed by the volumetric method (Burkard and Lanzoni pollen samplers). Pollen 
season was defined as the period in which 98% of the annual total catch occurred. Pollen season of birch in 2017 started more than 4–5 days earlier 
in comparison to 2016. The earliest onset of the birch pollen season was recorded in Zielona Gora, Wroclaw, Opole and Warsaw – 31st March. The 
highest daily pollen count was recorded in Wroclaw – 2028 P/m3 (1st April).
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B irch pollen, next to alder and hazel pollen, is a very common cause of pollinosis in Central and Northern Europe [1, 2]. Birch is wind-pol-
linated and produce large amounts of light pollen. The 
production of the pollen from a single flower may 
amount above 20 thousand grains. Small and light 
pollen grains enable their wide dispersal. An average 
border of dispersion of birch pollen amounts almost 
120 km [3]. 
The birch pollen season is a compact and 
dynamic one. In many cities of Poland it starts with the 
beginning of April, although the maximum concentra-
tion appears in second half of this month [4]. 
The threshold concentration of birch pollen 
causing the first allergy symptoms has been established 
for Poland at 20 P/m3 [5, 6]. At a concentration of 75 P/
m3 all individuals allergic to birch pollen suffer from 
pollinosis, and at a concentration exceeding 155 P/m3, 
symptoms of dyspnoea can be observed in allergic pa-
tients.
Aim 
The aim of the study was to compare the birch 
pollen concentration in the air of selected cities in so-
uthern Poland: Zielona Gora, Wroclaw, Opole, So-
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snowiec, Piotrkow Trybunalski, Warsaw, Cracow and 
Lublin in 2017.
Material and method
In 2017, the measurements of the pollen con-
centration in the study sites were performed with the 
volumetric method using Burkard and Lanzoni pollen 
samplers. Microscopic observations were performed 
on preparations obtained in a 7-day cycle with assess-
ment of 24-hour periods. The length of the birch pollen 
seasons was determined with the 98% method. Pollen 
concentrations were expressed as the number of pollen 
grains in 1 m3 of air per day (P/m3). The course of 
the pollen seasons in each city is shown in the graphs 
(fig. 1–8).
Results and discussion
In 2017, the pollen season of birch determined 
using the 98% method, started in the second half of 
March and at the beginning of April (tab. 1). 
The dates of the beginning of birch pollen 
season in the analysed cities in Southern Poland were 
very similar. The earliest onset of the birch pollen 
season was recorded in Zielona Gora, Wroclaw, Opole 
and Warsaw – 31st March (tab. 1). The latest the birch 
pollen season has began was on 2nd April (Lublin). The 
comparison of the beginning of the birch pollen season 
in 2017 indicates that the season began 4–5 days earlier 
than in the 2016 [7]. 
In majority of the analysed cities the highest 
birch pollen concentrations were detected in the first 
decade of April (1st–5th April) and on 10th April in 
Warsaw and Piotrkow Trybunalski. The highest daily 
pollen count was recorded in Wroclaw – 2028 P/m3. In 
other cities the maximum concentrations ranged from 
1070 P/m3 in Sosnowiec to 1854 P/m3 in Piotrkow Try-
bunalski (fig. 2, 4, 5), although in Cracow, only 697 P/
m3 (fig. 7). Comparing to 2016 the maximum concentra-
tions of birch pollen in 2017 were very low. In Wroclaw, 
Opole and Zielona Gora this parameter was 1,5–2 times 
lower, in Sosnowiec and Lublin were 3–4 times lower 
and in Cracow up to 6 times lower [7]. It is worth noting 
that in 6 cities (Wroclaw, Zielona Gora, Opole, Sosno-
wiec, Cracow and Lublin) the maximum birch pollen 
concentration was recorded on days 1–4 after the begin-
ning of season (fig. 1–4, 7, 8) and in Warsaw and Piotr-
kow Trybunalski on days 9–10 (fig. 5, 6). 
The highest annual pollen sum of birch pollen 
grains (SPI) were recorded in Zielona Gora – 11 303 
and Wroclaw – 10 338. They were similarly high in 
Piotrkow Trybunalski and Opole (above 9300). In other 
cities SPI ranged between 3858 in Sosnowiec to 8899 
in Warsaw (tab. 1). In 2017, the total annual pollen sum 
was nearly 2–5-fold lower than in 2016 [7]. 
The number of days with a concentration equal 
or higher than 20 P/m3 was 32 in Lublin, 25–28 in 
Table 1. Characteristics of birch pollen season in 2017.
Site
Pollen season period by 
the 98% method
Maximum pollen count 
(P/m3) and date
Annual pollen 
sum
Days number above 
threshold 20 P/m3
Days number above 
threshold 75 P/m3
Zielona Gora 31.03–2.05 1785
1.04
11 303 28 19
Wroclaw 31.03–9.05 2028
1.04
10 338 23 16
Opole 31.03–8.05 1786
2.04
9377 26 17
Sosnowiec 1.04–15.05 1070
5.04
3858 23 12
Piotrkow 
Trybunalski
1.04–8.05 1854
10.04
9549 26 20
Warsaw 31.03–26.04 1563
10.04
8899 25 17
Cracow 1.04–9.05 697
5.04
4845 21 12
Lublin 2.04–22.05 1552
5.04
8762 32 16
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Figure 2. Birch pollen count in Wroclaw in 2017.
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Figure 1. Birch pollen count in Zielona Gora in 2017.
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Figure 3. Birch pollen count in Opole in 2017.
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Figure 6. Birch pollen count in Warsaw in 2017.
Figure 5. Birch pollen count in Piotrkow Trybunalski in 2017.
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Figure 4. Birch pollen count in Sosnowiec in 2017.
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Figure 7. Birch pollen count in Cracow in 2017.
Figure 8. Birch pollen count in Lublin in 2017.
Warsaw, Piotrkow Trybunalski, Opole and Zielona 
Gora, 21–23 in Cracow, Sosnowiec and Wroclaw. In 
the analysed cities the threshold value of 75 P/m3 (con-
centration causing severe clinical symptoms) [5, 6] was 
exceeded for 12–20 days.
Conclusions
In 2017, the birch pollen season in the cities in 
Southern Poland started about 4–5 days earlier com-
pared to 2016. The earliest onset of the birch pollen 
season was recorded in Zielona Gora, Wroclaw, Opole 
and Warsaw – 31st March.
The end of the birch pollen season was noted in 
the first and second part of May (2–22.05).
The maximum concentrations of birch pollen in 
majority of the cities were noted in the beginning of 
April (1–5.04). The highest daily pollen count was re-
corded in Wroclaw – 2028 P/m3. 
In most cities birch pollen season was long and 
lasted an average of 39 days. 
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